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This invention relates to prostaglandin agonists, methods of using such prostaglandin 
agonists, pharmaceutical compositions containing such prostaglandin agonists and 
kits containing such prostaglandin agonists. The prostaglandin agonists are useful for 
the treatment of bone disorders including osteoporosis. 
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New prostagla^lf agonists - useful for the treatmei 
kidney degeneration and glaucoma. 



Pfizer Inc 
bone diseases (e.g. steoporosis), 



Drug Activity: Osteopathic; Antiinflammatoiy; Nephrotropic; Ophthalmological; Hypotensive 
Mechanism of Action: Prostaglandin-Agonist 

Compound Name: None Given 



G B'^ ^2 



(I) 




(la) 



COOH 



Use : For the treatment of osteoporosis (e.g. glucocorticoid-induced osteoporosis), osteotomy, childhood idiopathic 
bone ioss or bone loss associated with periodontitis; for augmenting and maintaining bone mass (e.g. following 
facial reconstruction or treating bone fracture); for treating kidney degeneration, glaucoma, ocular hypertension 
(claimed) and as prostaglandin agonists. 

Dosage : 0.(X) 1-100 (0.01-10) mg/kg/day. Administration may be systemic or local, such as oral, parenteral and 
intraduodenal. 
Advantage : None given. 
Biological Data : No data given. 

Chemistry : Compounds of fomiula (I) and their prodrugs and salts are new. 

A = S02 or CO; G = a defined aryl or bi-aryl containing group, aiylamino, or RlR2-amino. 

R 1 .R2 = H or alky 1, or together NR I R2 is a 5/6-membered heterocyclc; B = N, or CH; Q = a defined 

divaleni linking group such as alkylene optionally substituted and optionally interrupted by an aromatic ring. 

Z = carboxyl. alkoxycarbonyl. letrazolyl. 1 ,2.4-oxadiazolyl, 5-oxo- 1 .2.4-oxadiazolyl. 5-oxo- 1 ,2,4-diiadiazplyI, 

alkylsulfonylcarbamoyl, or phenylsulfonylcarbamoy!; K = a bond, or alkylene optionally substituted and 

optionally interrupted by O or S; M = defined aryl. or defined biaryl (in which the aryl groups arc linked via a 

heicroatom, a divalent linking group (e.g. alkylene) or directly by a bond); Provisos are given. 

Several compounds are specifically claimed e.g. f3-(((pyridine-3-sulfonyl)-(4-pyrimidin-5-yl-benzyl)-amino)- 

methyl)-phcnyl)-acetic acid (la) (example la). 
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Prostaglandin agonists used in the treatment of 
osteoporosis. See W09827976 and W09828264. 
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1-4 Difunciionalised cyclohexane and 3-oxo- 
2(H)-1.2,4-iriazine derivatives as 5-HT|,^ 

receptor iigands. Related to compounds claimed 
by Patoiseau and Dupont-Passelaigue in 
WO9501965 and W096 16949. 
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Use of EP4 receptor antagonists as bone res rption inhibitors - for the treatment of 
osteoarthritis, rheumatoid arthritis, osteopor sis, inflammatory b ne diseases and 
hypocalcemia. 

Drug Activity: Osteopathic; Anliarthritic; Antirheumatic; Antiinflammatory; Cardiovascular-Gen. 

Mechanism of Action: Prostaglandin- Anugonist-EP4; Prostaglandin- Aniagonist-E2 

Compound Name: None Given 




Use: As EP4 aniagonisis for the treatment of conditions with accelerated bone resorption (claimed) e.g. 
ostcoanhriiis. rheumatoid anhriiis, osteoporosis, inflammatory bone di.scases and hypocalcemia. 
Dosage : ().l-2()0 (0. 1-10) mg/kg/day. Administraiion may be oral, parenteral, rectal or by inhalation. 
Advantage : The compounds prevent accelerated bone resorption by inhibiting PGE:-sti mutated osteoclast-likc 
cell formation in bone marrow. 
Biological Data : None given. 

Chemistn : The use of an EP4 antagonist in the treatment of conditions with accelerated bone resorption is 
claimed. 

Preferably the EP4 antagonist is | la(Z),211,5ul-(±)-7-|5-[|(l.r-biphenyl)-4-ylimethoxyI-2-(4-morpholinyl)-3- 
ox(Kyclopcntyl|-4-hcptenoic acid (I) or its 1 1R| lu(Z).2li.5u|l-(-)-isomcror their sails and solvates. 
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fig^ ffllf ff^— *M» and carboiamide derivatives bind to prostag^din E2 receptors - useful 
for e* prtrm^"g mmI InWbltiiig digestive tract motility, causing analgesia and as 
hypotensives. 

Drat Actfvitr. iDooopic.Ptai.; loooopic-Neg.; Gynecological: Gastrointcstiiial^n.; Analgesic; Sedarivc; 
Vtfoirapic: Hypoieniive; Diuittic; Antidiarrheic; Antidiabetic; Antiulcer. Antiinflamraaioiy; Tocolytic; 
Lauiivc: Tianquilizer 

Mi< hanlimnf riftinir Prasaglandin-Agooist-EZ; Pnisiaglandin-Antagonist-E2 

Cflmpooad Name: None Given ' 



(Bjn— (Z,)l 



0) 
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As antagonua a»l igonisu of prostaglandin E2 fPGEZ) receptors for promoting or inhibiting uterine 
nwscle coooicoan or digenve traa tnovemcnt. as analgesics or hypnotics, for enlarging vascular capacity, for 
fuppRsung gasinc add secmioa. and as hypotensives or diutetics, for treating dianhea. diabeies, gastric ulcers, 
psoitii. lo aid sleep and as amiabonifaoenL laxatives and tranquilizers. 
goMgr 1 Mg-l00tng/dayofillyor0.1 Mg-lOmg/day parentcrally. 
Advantaer None pvcn. 

Kinfaigical Data : In a PGE3 receptor binding assay (la) had a Ki of 0.0002 uM. 
qtmmuiTr : Sulfonamide and carboaamide derivatives of formula (1) and their salts are new. 
reig A. rmg B ■ 5* ISC carfaocyclyl or 5-7 m cui btr e d heterocyclyl containing 1 or 2 O.N or S; Zl =C0R1. 1- 
iC alkylcne^Rl. CH-CHCORI. C-CCORI, 0-I-3C alkylene-CORl. or 1-5C alkylene-OH; Rl =0H 1- 
4C alkoay or opoanally subsunoed NH2: ZZ » H. 1 -4C alkyl. 1 -4C alkoxy. N02. halo. CF3. CF30. OH or 
CORl: Z3«boiidorl-4Calkylene: Z4-S02orCO: ZS = 1-8C alkyl. 2-8Calkenyl. 2-8C alkynyl. 
opoonally rr^^-**^ cycloalkyL phenyl or heterocyclyl or substioited alkyl. alkenyl or alkynyl; R2 = O. S. 
CO. or opuonally nibsutuied imioo, CONH. NHCO or alky lene; R3 = R 1 -6C alkyl. 1 -6C alkoxy. 1 -60 
alkylthio. NOi halo. CF3. CF30. OH or CH20H; R4 = H. 2-8C alkenyl. 2-80 alkynyl or optionally 
nfaofflned alkyl: a.t" M; provided that when Asa benzene ring and (Z2)t = C0Rl thenZl is bonded to 
■he 3 or 4 potiiioQ of A. 

(1) ise^. 4-|2-(N-cdiylpheBylsulphonyUmino>-5-thi1uoninieihylphenoxymethyl] cinnamic acid (la). 
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New u>-cycl aUcylprostaglandin E2 derivatives are EP2 rec ptor modulators - useful f r 
the treatment f e>g^yiunolog;tcal diseases, asthma an^j^n rmal bone f rmati n. 



Drug Activity: Inununomodulator Antiasthmatic: Osteopathic; Neuroprotective; Hepatotropic; AmiinfeniUty; 
Tocolytic: Ophthalmological 

Mechanism of Action: Prostaglandin-Antagonist-EP2; Prostaglandin- Agonist-EP2 

Compound Name: None Given 




(I) 




Use: As EP2 receptor modulators and for the treatment and prevention of immunological diseases, asthma, 
abnormal bone fonnaiion. neuronal cell death. liver damage, abortion, premature birth or retina neuropathy of 
glaucoma (claimed). 

Dcwagr : 1 ug-lOO mg orally; 0.1 ug-10 mg paremerally. Administration is also rectal. 
Advantage : Improved speciHcity and reduced side effects. 

Biologicai Pate : Compounds of the invention were assayed for activity against prostanoide receptor subtypes. 
Compound lla) showed K, values of > 10.0.030.> 10and> 10 uM for receptors EPl. EP2, EP3a and EP4 
respectively. 

Chemistry : iD-Cycloalkyl -prostaglandin E2 derivatives of formula (I) and their salts and cyclodexirin clathrates 
are new. 

R = COOH or CH:0H; R1 = oxo. CH2 or halo; R3 = alkyl. alkenyl, alkynyl (all optionally substimted) or 
H: n = 0^; a = optional double bond; b = optional double or triple bond; c = optional single, double 
or triple bond: Provisos are given. 

Several compounds are specifically claimed e.g. (5Z,1 lal3E)-l l.l6-dihydroxy-9-oxo-17,17-propano-20- 
norprosta-S.l 3-dienotc acid (la) (example 4(10)). 
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EP-855389-A2 ^^^^ fy£ OnoPhannC Ltd 

New 3 jMiiathlaiAn ic add derivatives - useful f A treatment and preventi n of 
e«.iinniun logical disease, asthma, abn rmalb nef nnation and neur nalceU death. 

Drug Activity: Inununosupprcssive; ImmunostimuUmi; Antiasthmatic; Osteopathic; Neuroprotective; 
Hepatotropic: Nephrocropic; Antiinnammaiory; Hypotensive; Cardiani; Vasotropic 
Medunins of Action: Pn»taglandin-Agonisi-E2; PiostagIandin-Agonist-EP4 

Compound Nmc: None Given ^ 




Use: For the treannem and prevention of inununological diseases e.g. autoimmune diseases, immunological 
deficiency diseases and organ transplaniaxion. asthma, abnomial bone formation, neuronal cell death, liver 
damage, nephritis, hypcnension and myocazdial ischemia (claimed). 

DtKmet : I ug-IOOmgorallyup to several times per day; 0.1 Mg-lOmgparenterally up to several times per day. 
Admimstrauon may also be topical, rectal or vaginal. 
Advantage : None given. 

Bioloeical Data : Membrane fraction was prepared using the prostanoid receptor subtypes (mouse EP3a, EP4) 
expreuing CHO cells. A standard assay mixture containing membrane fraction (0.5 mg/ml), 2.5 nM of ^H-PGEj 
and vanous corKxntrauons of the test compouiuls was incubated for ! hour at room temperature. The reaction 
was tcrrranatcd by the addition of ice-cold buffer. Kd and Bmax values were determined and non-specific binding 
was caicuiaied as the bound in the presence of an excess of unlabeled PGE2. The dissociation constant (K.) was 
then determined, and (la) produced a K, of 0.0002 ^M for EP4 receptor subtypes. 

Chemistry : 3.7-Dithiaprostanoic acid derivatives of formula (I) and their salts and cyclodextiin clathrates are 
new. 

R I > OH. I -IC alkoxy or NR6R7; R6. R7 = independcntiy H or I -4C alkyl; R2 = H or OH; R3 = 
opuonally subsututed 1-8C alkyl, optionally substituted 2-8C alkenyl. optionally substituted 2-8C alkynyl. Ph or 
3-7C cycloalkyi: a « double or single bond; the derivative may include the 8-epi equilibrium compound; 
provisos are given. 

Several compounds arc specincally claimed e.g. 1 la,l5a-dihydroxy-9-oxo-I6p-methyl-3.7-dithiaprost-l3E-enoic 
acid ( la H Example 2(o)). 
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[April 16, 1999] New series of osteogen sis-pr moting agents developed at 

Taisho 




Taisho scientists have prepared and evaluated two series of pheny (-substituted 
hydroxycyclopentenone analogues with osteogenesis-promoting effects 

Compounds of the invention were found to significantly increase Ca2+ and 
alkaline phosphatase (ALP) In human long bone osteoblast cultures at a 
concentration of 5 mcM (JP 99043460 and JP 99043459). 
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Use f tetrahydrofuran ^^^glandin analogs as prostaglancyflDP/FP receptor agonists 
for the treatment of glauHma and ocular hypertension. 

Drug Activity: Ophthalmological; Hypotensive 
Mechanism of Action: Prosiaglandin- Agonist 

Compound Name: None Given 



.R 



On 



■R4 



Rf R3 
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Use : For treating glaucoma and ocular hypenension (claimed). As agonists at the prostaglandin DP and FP 
receptors. 

Dosage : 0.00003-0.5 (0.001-0.01) wt^'c solution for topical administration to the eye. 
Advantage : Improved therapeutic profile compared to natural prostaglandins. 
Biological Data : No data given. 

Chemistry- : The use of prostaglandin analogs of formula (!) for treating glaucoma or ocular hypertension is 
claimed. 

R = an ester. C02RI. CONR7R8. CH20R9 orCH2NR10Rl 1; Rl = H. or a cationic salt or ammonium 
moiety; R7.R8 = independently H or alkyl; R9 = H. acyl. or alkyl; RlO.Rl 1 = independently H,acyl or 
alkyl (providing only one is acyl); n = 0 or 2; G = a group of formula (i) or two other defined tetrahydrofuran 
containing moieties! Y = c'h2CH=CH (cis), CH=CHCH2 (cis) or CH2CH2CH2: Z = CC. CH=CH (trans) 
or CH2CH2; one of Y2.Y3 = H, and the other = F or OH (which may be modified); R4 = cyclohexyL 5-7C 
alkyl or R5; R5 = (CH2)mXphenyl or (CH2)pZ2; X = 0orCH2: m= 1-6; phenyl is optionally 
substituted with halo. CH3, CF3. CN, 0CH3 or acetyl; p = 0-6; Z2 = a defined optionally substituted 
bicyclic carbocycle or O-containing heierocycle: Several provisos are given. 

(I) is e.g. isopropyi [2R(5Z).3S(lE.3R).4S!-7-[tetTahydro-3-[4-(3-chlorophenoxy)-3-hydroxy-l-buienyl]-4- 
hydroxy-2-furanyll-5-hepienoaie (ia) (compound VI). 
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Us of tetrahydrofuran pr^^glandin analogs as prostaglandin^ receptor agonists - for 
the treatment of glauc mad^^ ocular hypertension. 

Drug Activity: Ophthalmological; Hypotensive 
Mechanism of Action: Prostaglandin-Agonisi 

Compound Name: None Given 




O CH, 
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Use : For treating glaucoma or ocular hypenension (claimed). As agonists at the prostaglandin EP receptor. 
Dosage : 0.00003-0.5 (0.001-0.01 ) wt% solution for topical adnninistration to the eye. 
Advantage : Improved therapeutic profile compared to natural prostaglandins. 
Bi logical Data : No suitable data given. 

Chemistry : The use of prostaglandin analogs of formula (I) for treating glaucoma or ocular hypenension is 
claimed. 

Rl = H. 1-5C alkyi, 3-6C cycloalkyi or a cationic salt moiety; A = CH2CH=CH (cis). CH=CHCH2 (cis) or 
CH2CH2CH2: Z = CC. CH=CH (trans) or CH2CH2; One of R2,R3 = H. and the other = F or OH (which 
may be modified), or R2 and R3 togedier = OCH2CH20. or carbonyl; R4 = (CH2)mXphenyi or (CH2)pZ2. 
X = O or CH2; m = 1-6; phenyl is optionally substituted with halo. CH3, CF3, CN. OCH3 or acetyl, 
p = 0-6; Z2 = a defined optionally substituted bicyclic carbocycle or O-containing heterocycle. 
The use of isopropyl [2R(lE,3R.3Rl-7-{ietrahydro-2-(4-phenoxy-3-hydroxy-l-butenyl)-4-oxo-3- 
furanyllheptanoate (la) (compound HI) is specifically claimed. 
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Recently, additional evidenc 
tor the involvemeni of PGE, and 
hence EP receptor subtypes in 
indammation and pain has been 
reported. Specific monocional 
antibodies to PGEj (tenned 2B5). 
that neutralize the activity of 
PGEj. were efficacious in a 
phenylbenzoquinone-induced 
model of nociception (20). 
Furthemriore. these antibocfies 
could reverse established 
hyperalgesia in a carrageenan- 
induced hyperalgesia model (21). 
The 285 antibodies were atso able 
i--™af^« - - . - *° substantially reverse edema 

SJTJl!! ^^"^^"••'"^"^d ^rt^"tis model (21). Remaritabty. the efficacy of 
TJ^. wt^fn . r*^"*'^ "^'^ '"^^ indistinguishable from that of indomethaa>i, a 
potwl NSAIO in the most receni study. 2B5 was shown to be as efficacious as the 
J mh*.,or. SC-Se635. ,n a carrageenan-induced hyperalgesia m^ in 
'"^^ studies that blockade of EP subtype 

ZJ^L"^""* =°"^«"'^^'y ^ ^= efficacious as t^SAIDs in the treatment of 
jmammaiory diseases wihoui any of the undesirable side-eflects associated with 




G a stnc AntisfTrrigry arm Cvrnnrmgctive AnffPtr; - pgs. especially pge, are known 

to tiB^ mucosal proiectn^e effects and act through a number of diHerent mechanisms 



